METADATA AND NUMERICAL DATA CAPTURE:
Binary Diffusion Coefficient

(2 - Components)

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for Binary Diffusion Coefficient
(2-components)

with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used in this example 1s from:

1462

Ind Eng Chem. Res 2000, 38 4462— 4469

Measurements of Binary Diffusion Coefficients and Partition Ratios
for Acetone, Phenol, a-Tocopherol, and ff-Carotene in Supercritical
Carbon Dioxide with a Poly(ethylene glycol)-Coated Capillary

Column

Toshitaka Funazukuri,*' Chang Yi Kong.? Nobuhide Murooka,! and Seiichiro Kagei?

Department of Applied Chemistry, Institute of Sclence and Fngineering, Chuo Untversity, 1-13-27 Kasuga,
Bunkyo-ku, Tokyo 112-8551, Japan, and Department of Information and Sclence, Yakohama National

Unitversity, 79-5 Tokiwadal, Hodogaya-ku, Yokohama 240-8501, Japari

Binary diffusion coefficients, [}, and partition ratios, & for the poly(ethylene glycol) (PEG)
laver to supercritical carbon dioxide for acetone and some solid solutes such as phenaol,
a-tocopherol, and f-carotene were measured with a PEG-coated capillary column by a tracer
response technique. The Z4; values for acetone with the PEG-coated column were consistent
with those measured by the Taylor dispersion method in which an uncoated capillary column
was emploved. The Dhz and & values for all of the solutes decrease simply with Increasing
pressure, and the D values were represented by the Schmidt number correlation.



Binary Diffusion Coefficients for
a-tocopherol in CO, (supercritical)
at various temperatures

Table 3. Measured Binary [Hifusion Coefficients £hz and
Partition Ratios & for o-Tocopherol and §-Carotene in
Supercritical Carbon Dioxide at 312,15 and 32215 K

- ,
tracer (K (MPa) 2 k . .

soemhenl 3305 1215 o701 | 1osr g 1his data set is

1z20 O 1021 7 .

1373 0 omma g considered here.

1430 0.6 0668 T USE=U3

1525 O 0.584 4.90E—-03

16.17 | 0534 574E-03

1618 O 0527 1.34E-02

1620 O 0526 B 6OE—Q

17.04 O 0485 3 15@eT3

1772 0O et 175013

1802 O 0435 7.03E-03

18.91 | 0406 4 22E-03

19.62 O 0384 3.99E-03

003 0 0350 4.66E—03

21.47 5 0339 3.95E-03

2185 0 0311 374E-03

2205 0 0301 4.60E—-03

1605 O 0.719  B.02E-03

1805 O 0.518 552E-03

008 0 0410 4.66E—03

22.07 . 0336 Z88E-03




Experimental Method Info:
Method: Taylor Dispersion (Tracer response technique)

Uncertainty Info:

Figure 9 shows the Schmidt number correlations*®4°
for acetone, (-tocopherol, and f-carotene. 1t is found that
the £4; values for acetone are well correlated. and those

for g-tocopherol (AAD % = 107 N=272) and fi-carotene

(AAD S = 6.5, V= 21) are substantially predictable with
this correlation.




im. Guided Data Capture - Thermophysical and Thermochemical Data

File Edit Tools Help

Reference Cormpound Sarmple Mixkure

=] 2000 fun kon O

EI beta.-carotens

- Sample 1 (om0 no:x:)

EI .alpha. tocopherol

Lo Sample 1 [cm 985, now)

EI carbon dioxide

- e Sample 1 (cm,99.995x% ncx)
El phenol

Data Tables

= Property

2. CLICK
Property

1, =

& alpha.-tocopherol + carbon dioxide

1. SELECT the mixture for
which the data are to be
captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




. Property and experimental method for .alpha.-tocopherol + carbon dim-:‘_':: - |EI|£|

Froperty group: ITranﬁpDrt properties
il ] W= L

Binary diffugsion coefficient

AL OTHER LIMITS

tethod of meazurelnent;

E=pernmental purgoze:

2. SELECT the Property:

Binary diffusion coefficient
for this example.

3. SELECT the Units.

SELECT ALL OTHER UNITS if another
multiplier is needed (as in this example)

[op

k. Carncel




Mon-standard conversion factor x|

Froperty walue in the onginal unitz mulbipled by a
corversion factar is property value in 1e-3 mdds:

[Crignal *falue] * [Conversion Factar] = [Converted
Walue] in 1e-3 mdds

E nter the Converzion Factar here

10

Cancel |

1. ENTER the appropriate
Conversion Factor based on 2. CLICK OK
the given equation. For the
example: 70.




1. SELECT Method of Measurement from the list

epety gt Provided. NOTE: Other can be a valid selection and
Ppety: | Should include a brief description in the Comment field.

Units: If-‘nLL OTHER UMITS j

tethod of measurement: | T avlor dizpersion method h

ApENMEntal pUTPase. | Princingl abjective of the wark

2. SELECT the Experimental
Purpose from the list provided.

EDIT_I“"E”t ITran::er rezponze technique.
[optional]

3. CLICK OK

0 | Cancel




SELECTION of # of Phases in Equilibrium and # of Constraints

m. Binary diffusion coefficient {* 10 1e-9 m2/s) as function of 2 variable{s)

Misture: | ipha.tocopherol + carbon diowide

Fhazes in eguilibrium: |4 - Congtraints; |1 - ndependent wanables: Ig

FPhaze of the Pigperty Value(z) I

SELECT the # of Phases in
equilibrium. There is 1
phase; fluid.

SELECT the # of
Constraints. There is 1
constraint in the present
example; the mole fraction
of a-tocopherol = 0 to meet
the infinite dilution
requirement.




iw. Binary diffusion coefficient {(* 10 1e-9 m2/s) as function of 2 variable{s)

=101
=~

hiatuare: .alpha.tacopheral + carbon diozide

Fhases in equilibrium: |-| vl Conztraints: |1 vI

Property et 4

Independant arables: |2

Sample # m Sample # m

aluelz)
= *101e9m2/s

L

Phase of the Property Y alue(z] I

Multiple samples for a given component can
be accommodated, but this is rarely needed.

— Definition of Measurement Rezults [Abzalute ve Relative]
=

IDirect value

— Data presentation
I

|E:-:|:uerimental values

Solvent:

Comments [0 ptional) |Tracer responze techhigue.

Murnerical Data

I Cancel

Property and method |




&, Binary diffusion coefficient (* 10 1e-9 m2 s} as function of 2 variable(s) - |EI|5|

diatuare: I.alpha.-tucnpherul + carbon dioxide j
Phases in equilibrium: |-| vI Constraints: |-| vI |ndependent variables: |2 Property zet # |-| Sample 11|1 v| Sampleﬂl-l vI

Precizion of the Property % alue(z]
Phaze of the Property Yaluels] |Fluid jsupercritical or subcritical phases | & =10 Te-Am2/s C oz
Conztraint 1 [Fixed walue of)
’7| IFIuid [zupercritical or suberbical nka: -| Uitz | Uncertainty: I *

"Ilndependent wariable 1 =] K[Fed topsrorioators 1) SELECT F luid fl‘0m the liSt -
provided for the Phase of the
Property Value

Independent variable 2
’7| j I Fluid [supercritical ar s

— Definition of Measurement Results [Abzolute

IDireu:t value j

1
il

NOTE: Constraint and Independent
Variable field(s) appear automatically based on 7]
the Gibbs Phase Rule.




Specification of constraints, constraint values, and constraint units

1. SELECT the Constraint(s) (Mole fraction of a-tocopherol)
and the Independent Variable(s) (7 and p, here) from the
[ menus.

MiaLure: I.alpha.-tu:u:u:uphen:ul + carbon dioxide
~| Sample {1 ]

Phazes in equilibrium: |-| -..-l Congtraints: |1 vI Independeant wanables: |2
Precizion of the Property W alue(z]

Phasze of the Property Y alue(z] IFIuid [supercritical ar subcritical phases) I'I 0.7 1019 m2/s

Conztraint 1 [Fixed value of]
IMD|E fraction of .alpha.-tocopheral gocriti : U”'tS:IDimensiunless j Uncertainty: I [ %

|ndependent variable 1

ITemperaturE T Pl 7 Llnits:IK j Uncertainty: I W &

|ndependent variable 2

IF'ressure . U”itS:IMegaF'a j Uncertainty: I W =

— Definition of Measurement Results [Absolute vs Relative]

IDirect value

— [Drata pr st abic

E= 2. TYPE the Constraint Value(s) (0, here) and
SELECT Units for the Variable(s) and
Constraint(s). Include Uncertainties, if known.

Cornn




Measurement definition and Data presentation

i, Binary diffusion coefficient (* 10 1e-9 m2/'s) as function of 2 variable(s) — |EI|£|

Mistuire:

.alpha.tocopherol + carbon dioxide

Phazes in equilibrium: |1 v| Conztraints: |-| vI

merevad |, SELLECT Direct Value (as -

Phase of the Propery Yalus(s) |FIuiu:I [zupercritical or subcritical phases) comp ared With Relative Value) -3 mids * z

— Constraint 1 [Fixed value of]

IMD|E fraction of _alpha -tocopheral

fome from the list defining the e

— Independent varable 1

Measurement Results

I Temperature

Mk I— &

j of I Fluid [superc

— Independent variable 2

I Preszure

j ':'leluid [zupercritical or subcritical phasj U”it33|MegaF‘a j Uncertainty: I M %

Drefinition of Meazurement Results [Sbzolute vz Relative)

2. SELECT the appropriate

I Direct value

Data presentation

[Data prezentation

_ / method. Experimental values

IE:-:perimentaI values

here.

Camments [0 ptianall ITrau:er response technique|

Froperty and method / | Murnerical [1ata I Cancel |

3. CLICK Numerical Data




L2 TYPE, or much preferably,
— PASTE the variable and
property values into the table.
See next page...

War 1

|"-far 2 | Froperty

Table 3. Measured Binary Diffusion Coefficients Iz and
Partition Ratios & for o-Tocopherol and g-Carotene in
Supercritical Carbon Dioxide at 31315 and 32315 K
T
tracer (K (MPa) (10 ¥miis)
ti-tocopherol 313,15 1216 0.704
12.20 0698

& 2

1.057  9.58E-03
1.021 TV.BYE-03
0.789 GAGE-03
0668 7V.05E-03
0.584 4.80E-03
0.534 5HT4E-03
0.527 1.34E-02
0.526 B.EIE-03
0485 3 18E-03
0448 4.17E-03
0435 T.03E-03
0406 4.22E-03
0.384 389E-03
0.369 4.66E-03
0.339 3.86E-03
0311 3A74E-03
0.301 4.60E-03

0.719 B0ZE-03 Cancel
0.518 552E-03

Clear the Table

0410 4.66E-03
0336 Z2.8BE-03




i, Binary diffusion coefficient {* 10 1e-9 mZ/s) as function of 2 variable(s) ; - | I:Ilﬂ

File Edit Action Help

Yar 1 ['ar 2 | Property |
1 31315 1216 0.704
2 31315 12.20 0.633
3 31315 13.33 0.670
; 31 312 1;32 g'gg? Table 3. Measured Binary Diffusion Coefficients Iz and
: : : Partition Ratios & for o-Tocopherol and g-Carotene in
& 315 1817 062 Supercritical Carbon Dioxide at 312.15 and 322.15 K
7 31315 16.18 0.605
g 31315 16.20 0.607 T P Iz
g 3315 17.04 0519 tracer (1) MPa) (10 ¥miis) k :
Ll 31315 17.73 0.533 (-tocopheral 31315 1216 0704 [ 1057 9.58E-03
11 31315 18.02 0.586 12.20 0,608 1021 T7.BTE—03
12 21315 18.91 1.523 13.33 0670 0.788 G.OGE-03
13 41315 1363 0.573 14.30 0.649 0.GGE  7.05E-03
14 3315 20.03 0.563 15.25 063l 0.584 4.90E-03
15 31315 21.47 0.541 16.17 0629 0.534 &HT4E-03
16 31315 21.95 0517 16.18 0.605 0527 1.34E-02
17 31315 2205 0522 16.20 0607 0526 B.GOE-03
18 32315 1E.05 0.729 17.04 0619 0485 3 1BE-03
19 32315 18.05 0.690 17.73 0.599 0448 4. 1TE-03
20 32315 20.08 0.E61 18.02 0586 0435 T.03E-03
] TR 0E 18.91 0583 0406  4.22E-03
19.63 0.573 0384 3.099E-03
20,03 0.563 0369 4.66E-03
21.47 0541 0339 306E-03
21.95 0517 0311 3A74E-03
23.05 0522 0301 4.60E-03
Clear the Table Wigw plot 16G.05 0729 0.719 B.O0ZE-03
18.05 0.690 0.518 &H52ZE-03
20.08 0661 0410 4.66E-03
22.07 0621 0336 Z288FE-03

NOTE: Simple CUT/PASTE procedures can be used within the table to

convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




i, Binary diffusion coefficient (* 10 1e-9 m2/s) as function of 2 variable(s) : i [m] |

File Edit Action Help

Mar 1 [ar 2 |Propemy |

1 3315 1216 0.704
2 3315 12.20 0693
3 3315 13.33 0670
4 3315 14.30 0.643
] 3315 15.25 0.631
G 3315 16.17 0629
7 3315 16.18 0.605
g 3315 16.20 0.607
3 3315 17.04 0619
10 3315 17.73 0.539
11 3315 18.02 0.536
12 3315 18.91 0.5a3
13 3315 19.63 0573
14 3315 2003 0.563
15 3315 21.47 0.541
16 3315 21.95 0517
17 3315 Z3.05 0522
18 32315 16.05 0.729
19 32315 18.05 0.630
32315 [.667

32315 0.621

Clear the T able

1. CLICK View plot to see
a graphical representation
of the data.

3. Check for typographical errors,
and CLICK OK, when done.

iw. Binary diffusion coefficient as function of Pri ssure

Tools  Help

Yiew plot |

2. Alternative plot views can

be selected here.




. Binary diffusion coefficient {* 10 1e-9 m2 /=) as function of 2 ¥ariable{s}) - |EI|£|

File Edit Action Help

Yar 1 ['var 2 |Property |
1 3315 1216 0.704
2 3315 12.20 0.638
3 3315 13.33 0.670
4 3315 14.30 0.643
5 3315 15.25 0.631
E 3315 1617 0.6239
7 3315 16.18 0.605
g8 3315 16.20 0.607
g 3315 17.04 0619
10 3315 17.73 0.533
11 3315 18.02 0.586
12 3315 18.91 0.583
13 3315 19.63 0.573
14 3315 20.03 0.563
15 3315 21.47 0.541
16 3315 21.95 0.517
17 3315 23.05 0522
18 32315 16.05 0.723
13 32315 18.05 0.630
20 32315 20.08 0.661
21 32315 0.621

Clear the Table

CLICK Accept

Wigw plat Caricel




. Guided Data Capture - Thermophysical and Thermochemical Data
File Edit Tools Help

Reference Compaund Samplel [iwkire Reackion

[=]- E!:IDD fun kon O
EI beta -carotens

- Sample 1 [cm, 8063, ne;x:)

EI lpha. tocopherl NOTE: The new data set now
- Sample 1 [om 98x% nox) appears in the tree under the
=l carbon dioxide appropriate mixture.

7. .alpha.-tocopherol + carbon dioxide

4 "2 MWDC[Set 1), B Method: TAYLOR dMDC=10.7%

NOTE: DOUBLE CLICKING on the data set
allows editing of all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




